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(54) DETERGENT COMPOSITION 

Pe fh^ e , d n' t0 K be P articu, ^y described in and by the foIk££5Mt^ ° * 5 
Jlrt " g be t" rec °8 ni ^ d that la «ndry compositions function more efficiently in soft 
water than in water containing significant amounts of dissolved "hardness" ^Ss such as 
calcium ion, magnesium ion and the like. Heretofore, laundry water has been softened I Prior 

10 £ffi*rE ul P oS^L7^ T th r gh ^ lumnS u 0f or other cat?onexl?nS 

SauTres a lenaratt tLv ^ ° r ° ther Catl ? n exchan 8 e materials to pre-soften water 10 

tv3 j L£ P ta P k o , r a PP ,iance wherein the water can be percolated slowly throueh 
JfJc ^ hange ma e . nal , to remove the- undesirable cations. Such pre-softeX S 
S^^&SJ*^ * the USer ° CCasioned by the need to pmK Se 

1 5 Another means whereby fabrics can be optimally laundered under hard water conditions 1 5 
WHn« the ," 86 ° f water - SO J uble builder salts and/or chelators to sJquestei the undSS 
hardness cations and to effectively remove them from interaction wi n the fabrics and 
detergent materials in the laundering liquor. However, the u^f ^wSsSutobJS- 

20 SSrfS^S^ ^ ceriain "trials wlS I in tp operiy 

S • sewe . ra 8 e effluents, may be undesirable. Accordingly, a means for providinc water- 20 

S3le m dCtergent com P° sitions with °ut the nVed for soluble ESSSfSSSSi 
o.^ Variety of m , et ho ds have been suggested for providing builder and water-softenine 
25 thl Z^ mT T ly V£* th f deter S in * °y cle of a home laundering opSatiS "bu Sou? 
&Sv* Wat t r " S °JS b i e deter 8 ent additives. One such method employs a phosphorated 25 

30 Surface Active Agents and Detergents", VoL 2, p.297 et seq. 1966) I ' 30 

eeSd for S fn P w ia i^ thC "^ally-occurring aluminosilicate zeolites, have been sug- 
1564,103. 8 com P oslt,ons ; ^e U.S. Patent 2,213,641; also U.S. Patent 

« ™^ ari T a,uminos i ,ic ates have been suggested for use as adjuncts to and with detereent 

35 sss^i® a^gb^ 923 ' 850; i ' 4i9>625; and b ^ ~ 35 

remove £S£S2 SS f* ^ ^ *** & Va , riety ° f methods have been heretofore employed to 
cvde of mSS? i? T fr0m a< ? Ue °^ laun dering systems concurrently with the deterging 
dn SS, • m t ,aundry °P eratlon - However, these methods have not met with general 
X Z7? lly f UC f° l he ina , b ! ,ity of the ^-disclosed materials to rapid? "and ^ effidently 40 

har3„es ^levefs^rhSnTv 431 ^ 'I ""V ^ th f aqueOUS ****** Wr to accepfabK 
maSl T ° b y mly use * ul in Iaundrv detergent compositions/an ion exchange 

S? of th ^ aundrv U & n i-tf T CXCha ? ge Capaci ^ y t0 ^antly decrease the harl- 

4S Mor^nLt thl « y I th Wlthout . r ?l uinn 8 excessive amounts of the ion exchanger. 

45 Moreover, the ,on exchange material must act rapidly, i.e., it must reduce the cation 45 
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hardness in an aqueous laundry bath to an acceptable level within the limited time (ca. 
1 ,} 2 m i? ut ? s ) available during the deterging cycle of a home laundering operation. Opti- 
mally, effective ion exchange materials should be capable of reducing calcium hardness to 
about 1 to 2 grains per gallon within the first 1 to 3 minutes of the deterging cycle. Finally, 

5 useful cation exchange builders are desirably substantially water-insoluble, inorganic mater- 5 
lals which present little or no ecoological problems in sewage. 

It has now been found that certain aluminosilicate materials have both the high ion 
exchange capacity and the rapid ion exchange rate needed for cation exchange builder 
materials in laundry detergent compositions. 

10 According to the invention, we provide a detergent composition comprising 10 
from 5% to 95% by weight of a water-insoluble aluminosilicate ion exchange material of 
the formula 

Naz[(A102)z.(Si02) y ].xH20 

15 15 
wherein z and y are integers of at least 6, the molar ratio of z to y is in the range from 1 .0 to 
0.5, x is an integer from 15 to 264 such that the moisture content is from 10% to 28% by 
weight; said aluminosilicate ion exchange material having a particle size diameter from 0.1 
micron to 100 microns, a calcium ion exchange capacity of at least 200 mg. eq./g., and a 

20 calcium ion exchange rate of at least 2 grains/gallon/minute/gram; " * ~ 20 

and 

from 5% to 95% by weight of a water-soluble anionic, nonionic, ampholytic or zwitterionic 
organic surface-active agent or a mixture thereof. 

25 In a preferred embodiment, the water-insoluble aluminosilicate ion exchange material 25 
has the formula 

Nai2(A102.Si02)i2.xH 2 0 

30 wherein x is an integer of from 20 to 30, preferably about 27. 30 
The detergent compositions herein can contain, in addition to the ion exchange material 
and organic detergent compound, various other ingredients commonly employed in 
detergent compositions. In particular, auxiliary, water-soluble builders can be employed in 
the compositions to aid in the removal of calcium hardness and to sequester magnesium 
35 ca t|ons in water where dissolved magnesium salts create significant hardness problems. 35 
Additionally, the compositions herein can contain pH adjusting agents to maintain the 
pH of the laundering liquor within a desired range. 

The aluminosilicate ion exchange materials herein are prepared by a process which 
results in the formation of materials which are particularly suitable for use as detergency 
40 builders and water softeners. Specifically, the aluminosilicates herein have both a higher 40 
calcium ion exchange capacity and a higher exchange rate than similar materials heretofore 
suggested as detergency builders. Such high calcium ion exchange rate and capacity appear 
to be a function of several interrelated factors which result from the method of preparing 
said aluminosilicate ion exchange materials. " 
45 m One essential feature of the ion exchange builder materials herein is that they be in the 45 
"sodium form". That is to say, it has surprisingly been found, for example, that the potas- 
sium and hydrogen forms of the instant aluminosilicate exhibit neither the exchange rate 
nor the exchange capacity necessary for optimal builder use. 
A second essential feature of the ion exchange builder materials herein is that they be in a 
50 hydrated form, i.e. contain 10%-28%, preferably 10%-22%, by weight of water. Highly 50 
preferred aluminosilicates herein contain from 18% to about 22% (wt.) water in their 
crystal matrix. It has been found, for example, that less highly hydrated aluminosilicates, 
e.g. those with 6% water, do not function effectively as ion exchange builders when emp- 
loyed in the context of a laundry detergent composition. 
55 A third essential feature of the ion exchange builder materials herein is their particle size 55 
range. Proper selection of small particle sizes results in fast, highly efficient builder materi- 
ais. 

The method set forth below for preparing the aluminosilicates herein takes into consider- 
ation all of the foregoing essential elements. First, the method avoids contamination of the 

60 aluminosilicate product by cations other than sodium. For example, product washing steps 60 
involving acids or bases other than sodium hydroxide are avoided. Second, the process is 
designed to form the aluminosilicate in its most highly hydrated form. Hence, high tempera- 
ture heating and drying are avoided. Third, the process is designed to form the aluminosili- 
cate materials in a finely-divided state having a narrow range of small particle sizes. Of 

65 course, additional grinding operations can be employed to still further reduce the particle 65 
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size. However, the need for such mechanical reduction steps is substantially lessened by the 
process lie rein. 

The aluminosilicates herein are prepared according to the following procedure* 
(a) dissolve sodium aluminate (Na AlOa) in water to form a homogenous solution having 
a concentration of Na AIO2 of 1 6.5 % by weight (preferred); 5 
xt %?1t S °^ m *}y droxide t0 the sodium aluminate solution of step (a) at a weight ratio of 
NaOH:Na AIO2 of 1:1.8 (preferred) and maintain the temperature of the solution at 50°C 
until all the NaOH dissolves and a homogeneous solution forms- 

(c) add sodium silicate (Naz SiCb having a SiCh.NazO weight' ratio of 3.2 to 1) to the 
solution of step (b) to provide a solution having a weight ratio of Na 2 Si0 3 :NaOH of 1 14*1 10 
and a weight ratio of NaaSiOsiNaAIOz of 0.63 : 1 ; 

(d) heat the mixture prepared in step (c) to 90°C — 100°C and maintain at this tempera- 
ture range for about one hour. 

<,J^ a P r ? ferred embodiment, the mixture of step (c) is cooled to a temperature below 
25 C preferably in the range from 17°C to 23°C, and maintained at that temperature for a 15 
period from 25 hours to 500 hours, preferably from 75 hours to 200 hours. 

The mixture resulting from step (d) is cooled to a temperature of 50°C and thereafter 
tiltered to collect the desired aluminosilicate solids. If the low temperature (<25°C) crystal- 
lization technique is used, then the precipitate is filtered without additional preparatory 
20 steps. The filter cake can optionally be washed free of excess base (deionized water wash 20 
preferred to avoid cation contamination). The filter cake is dried to a moisture content of 
lr * ~T 7 2% by wei S ht usin g a temperature below 150°C to avoid excessive dehydration. 
Preferably, the drying is performed at 100°C — 105°C. 
Following is a typical pilot-plant scale preparation of the aluminosilicates herein. 
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25 



30 



45 



PREPARATION OF ALUMINOSILICATE BUILDER 

Pounds Pounds Wt. % 

Component (As Is) (Anhydrous) Water Of Total 



Pounds 


Pounds 




(As Is) 


(Anhydrous) 


Water 


57.72 


49.454 


8.27 


82.52 


30.945 


51.57 


54.96 


27.304 


27.66 


106.40 




106.40 



25 



30 



f a ^° 2 c . r 57 J2 4 9.454 8.27 16.40 (Anh.) 

/^Tc S n M te n, 82 ' 52 30 ' 945 51 57 10.26 (Anh.) 

(3.2:1 Si<J2:Na20) ' 

„ £ a °H ■ ^ 54 - 96 27 ' 304 27 - 66 9 - 05 (Anh.) 

35 H2O (deionized) 106.40 106.40 64.29 35 

The sodium aluminate was dissolved in the water with stirring and the sodium hydroxide 
added thereto. The temperature of the mixture was maintained at 50°C and the sodium 
i a nAo^ as added theret0 with stirring. The temperature of the mixture was raised to 90°C 40 
SRrT ^ d mamta,ned within this range for 1 hour with stirring to allow formation of 
1 nAiu 2 °' Jhe mixture was cooled to 50°C, filtered, and the filter cake washed twice with 
100 lbs. of deionized water. The cake was dried at a temperature of 100°C — 105°C to a 
moisture content of 18% — 22% by weight to provide the aluminosilicate builder material. 

The aluminosilicates prepared in the foregoing manner are characterized by a cubic 
crystal structure. ' 

Water-insoluble aluminosilicates having a molar ratio of (A10z):(Si0 2 ) smaller than 1, 
i.e. in between 1.0 and about 0.5, can be prepared in a similar manner. These aluminosili- 
cate ion exchange materials (AI0 2 :Si02<l ) are also capable of effectively reducing the free 
50 polyvalent hardness metal ion content of an aqueous washing liquor in a manner substan- 
tially similar to the aluminosilicate ion exchange material having a molar ratio of AlOirSiCh 
7i/4 descnbed hereinbefore. Examples of aluminosilicates having a molar ratio: 
A10z:Si02<l, suitable for use in the instant compositions include: 

55 Na 8 6[(AIO2) 8 6(SiO 2 )i06] • 264 H2O; and 55 

Na6[A102)6(Si0 2 )io[-15 H2O. 

Although completely hydrated aluminosilicate ion exchange materials are preferred herein, 
60 it is recognized that the partially dehydrated aluminosilicates having the general formula 60 
given hereinbefore are also excellently suitable for rapidly and effectively reducing the 
water hardness during the laundering operation. Of course, in the process of preparing the 
instant aluminosilicate ion exchange material, reaction -crystallization parameter fluctua- 
tions can result in such partially hydrated materials. As pointed out previously, aluminosili- 
65 cates having about 6% or less water do not function effectively for the intended purpose in 65 
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laundering context. The suitability of particular partially dehydrated water-insoluble 
aluminosilicates for use m the compositions of this invention can easily be assessed and only 
^volves routine testing as, for example, described herein (Ca-ion exchange capacity; rate of 

5 The ion exchange properties of the aluminosihcates herein can conveniently be deter- 5 
mined by means of a calcium ion electrode. In this technique, the rate and capacity of Ca++ 
uptake from an aqueous solution containing a known quantity of Ca++ion is determined as 
a tunction of the amount of aluminosilicate ion exchange material added to the solution. 
1 he water-insoluble, inorganic aluminosilicate ion exchange materials prepared in the 

10 foregoing manner are characterized by a particle size diameter from 0.1 microns to 100 10 
microns. Preferred ranges of particle size diameters are 1 to 100 microns and 1 to 10 
microns. Particularly preferred ion exchange materials have a particle size diameter from 
0.2 micron to 10 microns. The term "particle size diameter" herein represents the average 
particle size diameter of a given ion exchange material as determined by conventional 

15 analytical techniques such as, for example, microscopic determination, scanning electron 15 
microscope (SEM). 

The aluminosilicate ion exchangers herein are further characterized by their calcium ion 
exchange capacity, which is at least 200 mg. equivalent of CaC0 3 hardness/gram of 
aluminosilicate, calculated on an anhydrous basis, and which generally lies within the ranee 
20 of from 300 mg. eq./g. to 352 mg. eq./g. 20 

The ion exchange materials herein are still further characterized by their calcium ion 
exchange rate, which is at least about 2 grains/gallon/minute/gram of aluminosilicate 
(anhydrous basis), and lies within the range of about 2 grains/gallon/minute/gram to about 6 
grams/gallon/minute/gram, based on calcium ion hardness. Optimum aluminosilicates for 
BSnuS^am S CXhlbit a Ca++ exchan S e rate of at Ie *st about 4 grains/gal- 25 

The foregoing procedure for preparing the aluminosilicate ion exchange materials herein 
can be modified in its various process steps, as follows. Step (a) can be modified bv usine 
solution concentrations of NaAIO. of from 5 % to 22% by weight; the optimum concentra- 

30 tion is 16% to 16.5 % Step (b) can be modified by deletion of the NaOH. Sodium hydrox- 30 
ide is not required to form the aluminosilicates herein but its use is preferred to initiate the 
reaction and to maintain reaction efficiency. Step (b) can be further modified by use of 
temperatures within the range of from about 30°C to about 100°C; 50°C is preferred. Step 
Xfr? a V% mo ™ ,ed b y varying the ratio of aluminate to silicate. In order to satisfy the 1 -1 

35 Al0 2 :Si02 stoichiometry requirements of a specifically preferred species in the final pro- 35 
duct, it is necessary to provide in that particular case at least a 1 :1 mole ratio of A10 2 :Si0 2 
(based on NaA10 2 and Na 2 Si0 3 ) in the mix. In that latter event, it is highly preferred to 
employ an excess of NaA10 2 , inasmuch as excess NaAlO. has been found to promote the 

^ !?£ a c-/? o ^ nc y° f the formation reaction of aluminosilicates having a 1:1 molar ratio of 

40 A10 2 :Si0 2 Suitable water-msoluble aluminosilicate ion exchange materials having a molar 40 
ratio of A10 2 :Si0 2 of less than about 1.0, i.e. from 1.0 to about 0.5, can be prepared as 
described hereinbefore except that the molar amount of Si0 2 is increased. The proper 
determination of the excess silicate to be used in the formation reaction can easily be 
optimized and does only require a routine investigation. 

45 Step (d) can be modified to employ temperatures from 50°C to 1 10°C at ambient pres- 45 
sures; 90°C to 100°C is optimal. Of course, higher temperatures can be employed if high 
P^ao^ 11 ^^^ 1116111 is used to P re P are the aluminosilicates. When the high-temperature 
(90 C-100 C) crystallization technique is used, step (d) will normally require a formation 
reaction time of about 1 to 3 hours. As noted hereinbefore, an additional possibility for 

M preparing the ion exchange materials resides in modifying step (d) by cooling the mixture of 50 
step (c) to a temperature below about 25°C, preferably in the range from 17°C-23°C, and 
maintaining said mixture at that temperature for a period from about 25 hours to 500 
hours, preferably from about 75 hours to about 200 hours. 
Following the formation of the aluminosilicates by the foregoing procedure, the materials 

55 are recovered and dried. When employed as ion exchange builders, the aluminosilicates 55 
must be m a highly hydrated form, i.e. 10% to 28%, preferably 10% to 22%, by weight of 
water. Accordingly, drying of the aluminosilicates must be carried out under controlled 
temperature conditions. Drying temperatures of from about 90°C to about 175°C can be 
employed. However, at drying temperatures from about 150°C to about 175°C, the less 

ou highly hydrated materials (ca. 10% H 2 0) are obtained. Accordingly, it is preferred to dry 60 
the aluminosilicates at 100°C to 105°C, whereby the optimum builder materials containing 
18% to 22% by weight of water are secured. At these latter temperatures, the stability of 

2 7-hydrate form of the aluminosilicate is independent of drying time. 
, . !? n exchan g e materials prepared in the foregoing manner can be employed in laun- 

65 dering liquors at levels of from about 0.005% to about 0.25% by weight of the liquor, and 65 
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reduce the hardness level, particularly calcium hardness, to a range of about 1 to 3 
grains/gallon within about 1 to about 3 minutes. Of course, the usage level will depend on 
the original hardness of the water and the desires of the user. Highly preferred detergent 
compositions herein comprise from about 20% to about 50% by weight of the aluminosili- 
5 cate builder and from about 15% to about 50% by weight of the water-soluble, organic 5 
detergent compound. In another highly preferred embodiment, the compositions herein 
comprise from about 10% to about 50% by weight of the aluminosilicate builder. 

DETERGENT COMPONENT 

10 The detergent compositions of the instant invention can contain all manner of organic, 10 
water-soluble detergent compounds, inasmuch as the aluminosilicate ion exchangers are 
compatible with all such materials. A typical listing of the classes and species of detergent 
compounds useful herein appears in U.S. Patent 3,664,961. The following list of detergent 
compounds and mixtures which can be used in the instant compositions is representative of 

15 such materials, but is not intended to be limiting. 15 
Water-soluble salts of the higher fatty acids, i.e. "soaps", are useful as the detergent 
component of the compositions herein. This class of detergents includes ordinary alkali 
metal soaps such as the sodium, potassium, ammonium and alkyloammonium salts of higher 
fatty acids containing from about 8 to about 24 carbon atoms and preferably from about 10 

20 to about 20 carbon atoms. Soaps can be made by direct saponification of fats and oils or by 20 
the neutralization of free fatty acids. Particularly useful are the sodium and potassium salts 
of the mixtures of fatty acids derived from coconut oil and tallow, i.e. sodium or potassium 
tallow and coconut soap. 
Another class of detergents includes water-soluble salts, particularly the alkali metal, 

25 ammonium and alkylolammonium salts, of organic sulfuric reaction products having in their 25 
molecular structure an alkyl group containing from about 8 to about 22 carbon atoms and a 
sulfonic acid or sulfuric acid ester group. (Included in the term "alkyl" is the alkyl portion 
of acyl groups.) Examples of this group of synthetic detergents which form a part of the 
detergent compositions of the present invention are the sodium and potassium alkyl sul- 

30 fates, especially those obtained by sulfating the higher alcohols (Cs — Cis carbon atoms) 30 
produced by reducing the glycerides of tallow or coconut oil; and sodium and potassium 
alkyl benzene sulfonates, in which the alkyl group contains from about 9 to about 15 carbon 
atoms, in straight chain or branched chain configuration, e.g. those of the type described in 
United States Patents 2,220,099 and 2,477,383. Especially valuable are linear straight 

35 chain alkyl benzene sulfonates in which the average of the alkyl groups is about 13 carbon 35 
atoms, abbreviated as Cn LAS. 

Other anionic detergent compounds herein include the sodium alkyl glyceryl ether sulfo- 
nates, especially those ethers of higher alcohols derived from tallow and coconut oil; 
sodium coconut oil fatty acid monoglyceride sulfonates and sulfates; and sodium or potas- 

40 sium salts of alkyl phenol ethylene oxide ether sulfate containing about 1 to about 10 units 40 
of ethylene oxide per molecule and wherein the alkyl groups contain about 8 to about 12 
carbon atoms. 

Water-soluble nonionic synthetic detergents are also useful as the detergent component 
of the instant composition. Such nonionic detergent materials can be broadly defined as 

45 compounds produced by the condensation of alkylene oxide groups (hydrophilic in nature) 45 
with an organic hydrophobic compound, which may be aliphatic or alkyl aromatic in nature. 
The length of the polyoxyalkylene group which is condensed with any particular hyd- 
rophobic group can be readily adjusted to yield a water-soluble compound having the 
desired degree of balance between hydrophilic and hydrophobic elements. 

50 For example, a well-known class of nonionic synthetic detergents is made available on the 50 
market under the trade name of "Pluronic." These compounds are formed by condensing 
ethylene oxide with a hydrophobic base formed by the condensation of propylene oxide 
with propylene glycol. Other suitable nonionic synthetic detergents include the 
polyethylene oxide condensates of alkyl phenols, e.g., the condensation products of alkyl 

55 phenols having an alkyl group containing from about 6 to 12 carbon atoms in either a 55 
straight chain or branched chain configuration, with ethylene oxide, the said ethylene oxide 
being present in amounts equal to 5 to 25 moles of ethylene oxide per mole of alkyl phenol. 

The water-soluble condensation products of aliphatic alcohols having from 8 to 22 car- 
bon atoms, in either straight chain or branched configuration, with ethylene oxide, e.g., a 

60 coconut alcohol-ethylene oxide condensate having from 5 to 30 moles of ethylene oxide per 60 
mole of coconut alcohol, the coconut alcohol fraction having from 10 to 14 carbon atoms, 
are also useful nonionic detergents herein. 

Semi-polar nonionic detergents include water-soluble amine oxides containing one alkyl 
moiety of from about 10 to 28 carbon atoms and 2 moieties selected from the group 

65 consisting of alkyl groups and hydroxyalkyl groups containing from 1 to about 3 carbon 65 
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15 



20 



toS'tS^^^Sf^*^ detergents containing one alkyl moiety of about 10 
to 18 carbon atoms and 2 moieties selected from the group consisting of alkvl erouos and 
hydroxyalkyl groups containing from about 1 to 3 carbon atom" and lateS ubXlf™ 
5 moieSX^H^r 8 ° ne moiety of from a "Sut 10 to *28 ca Son ^ms Snd ^ 
Son atoms he & ° UP C ° nSiSting ° f alkyl and hydroxyalkyl moieties of from 1 to 3 

Ampholytic detergents include derivatives of aliphatic or aliohatic derivative of 
heterocyclic secondary and tertiary amines in which the a iphatk :2 can beSehf 
chain or branched and wherein one of the aliphatic substituents contains from ^about 8 to i : i 
10 carbon atoms and at least one aliphatic substituent conta"n?a~ 

Zwitterionic detergents include derivatives of aliphatic quaternary ammonium nhos 
phomum and sulfonium compounds in which the aliphatic moieties can be sSTchS ™ 
i < b : anched > and wherein one of the aliphatic substituents contain from ^ about 8 to 1 8 S ^n 
1 5 atoms and one contains an anionic water solubilizing group 

Other useful detergent compounds herein include the water-soluble salts of e^p™ of 

EdftSFSfi? i a to S l°0 nt c a T g f T ab ° Ut t t0 20 Carbon at0 ™ ^ S Lt\VaddToup 
«2SL n 5 «° • carbon atoms ln the ester group; water-soluble salts of 2- 
acyloxy-alkane-l-sulfonic acids containing from about 2 to 9 carbon atoms in the acvl 

S„ a , n n d f f ° m ab K° Ut 9 £ abo ^ 1 23 carbon atoms in the alk ane moiety- alkTetner smfates 
molico^if 1 ? 1 " abo J? 10 tG 20 carbon atoms in the alkyl group and from aboSt 1 o 30 
molesof ethylene oxide; water-soluble salts of olefin sulfonates containing from about 12 to 
It™ ; lV t0 T\ and -0- a lfcyIoxy alkane sulfonates containing from about 1 to 3 carbon 
atoms ,n the alkyl group and from about 8 to 20 carbon atoms in the alkane moiety 
25 Preferred water-so ubie organic detergent compounds herein include linea^S hen 25 
zene sulfonates containing from about 11 to 14 carton atoms to the S group- the allow 
range alkyl sulfates; the coconut alkyl glyceryl sulfonates; alkyl 

?$ZT V °° n ai 1 S fr ° m ab , OUt 14 to 1 8 carbon at °™ ^d whereui th ^ average See of 
v\ , h w ylat, °S Va "f S b ^ Ween 1 and 6 '> the suited condensation products of taflmvalcoho 

toVca^natoms- 1 !^ 30 
aho.?t 1 1 ?o i£ 5 K lkyl dnnethy amme oxides wherein the alkyl group contains from 

P K.-fv * ( A g ? second ary alcohol with 9 moles of ethylene oxide. 

Specific preferred detergents for use herein include: sodium linear C,o-C. 8 alkvl benzene 
sulfonate; tnethanolamine C,o-C, 8 alkyl benzene sulfonate; sodium fallow alkyl suS 

40 oroStofaTa Sl&F -SfT SU ' f ° nat< V he S ° dium salt of a sulfat e d SfcSSft 
tu proauct ot a tallow alcohol with from about 3 to about 10 moles of ethvlene oxinV • th* 40 

condensation product of a coconut fatty alcohol with about 6 moles of ethvlene Side- he 

condensate }^^Ww fatty alcohol with about 11 SSSS?^^; 1 ?. 

45 S^R^ 

" Wt^ 45 

or I n t < : IS m t ! 3 vI,fr« C p 8niZe 1 tnat a °y of the foregoing detergents can be used separately herein 
or as mixtures. Examples of preferred detergent mixtures herein are as follows 

50 tta^SHSS^SSSSS! 1 et !f e , Sulfa ^ V^nt component of Se instant composi- 
tions is a mixture of alkyl ether sulfates, said mixture having an average (arithmetic mean^ 50 

MuU to^S,"? 0 3n aV , erage i arit h metic mean) degree of ethoxylation of 
n-orn aoout 1 to 4 moles of ethylene oxide, preferably from about 2 to 3 moles of ethvlene 
oxide; see copending application 52587/73 Serial No. 1 ,408,969. * 

^ pe , c,IICau y> su 9 h preferred mixtures comprise from 0.05% to 5% by weight of mixture of 55 
ab^ 2 T?o U 4ni S 'H ab „° Ut , 55 f° to 70% °y wei 8 ht of mixture of C^cfmpWd from 
weS StS y r We,g 5 ° f m,XtUre r? f Si 6 " 7 com P° u nds and from about 0 P 1% to 5% by 
£m£te KilW K dS - Fur l her i SU ? h preferred a,k y' ether sulfat e mixtures 

fin ZtiwS i ^ « n U . t0 25% b y wei S ht of mixture of compounds having a degree of 

22? oTe^'laS fro° m U V?o % i 0 f 65% % Weigh L° f mixtuFe of compounds hlvLg a 60 
oegree ot ethoxylation from 1 to 4, from about 12% to 22% by weight of mixture of 

3? of tfaSHM dCgree ^ ethoxylation from 5 to 8 and fromabout 0.5% to 10% by 
S«ni« "S ft / c ° m P ou , nd s haying a degree of ethoxylation greater than 8. * 
65 forth in ^able I y ^ miXtUrC fal,ing Within t! * a bove-specified ranges are set 
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TABLE I 



MIXTURE CHARACTERISTIC 

5 Average carbon chain 
Length (No. C Atoms) 



ALKYL ETHER SULFATE MIXTURE 



10 



15 



20 



12-13 carbon atoms (wt/ 
14-15 carbon atoms (wtJ 
16-17 carbon atoms (wt.%) 
18-19 carbon atoms (wt.%) 

Average degree of ethoxy- 
lation (No. Moles EO) 

0 moles ethylene oxide (wt.%) 
1-4 moles ethylene oxide (wt.%) 
5-8 moles ethylene oxide (wt.%) 
9+ moles ethylene oxide (wt.%) 

Salt 



J 


jj 


TTT 
ill 


IV 


14.86 


14.68 


14.86 


14.88 


4% 


1% 


1% 


3% 


55% 


65% 


65% 


57% 


D\y/o 


JJ I/O 


J J /O 


JO fO 


5% 


1% 


1% 


2% 


1.98 


2.25 


2.25 


3.0 


15% 


21% 


22.9% 


18% 


63% 


59% 


65% 


55% 


21% 


17% 


12% 


22% 


1% 


3% 


0.1% 


5% 


K 


Na 


Na 


Na 
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Preferred "olefin sulfonate" detergent mixtures utilizable herein comprise olefin sulfo- 
nates containing from about 10 to about 24 carbon atoms. Such materials can be produced 
by sulfonation of a>olefins by means of uncomplexed sulfur dioxide followed by neutraliza- 
tion under conditions such that any sultones present are hydrolyzed to the corresponding 
hydroxy-alkane sulfonates. The ^-olefin starting materials preferably have from 14 to 16 
carbon atoms. Said preferred a:-olefin sulfonates are described in U.S. Patent 3,332,880. 

Preferred or-olefin sulfonate mixtures herein consist essentially of from about 30% to 
about 70% by weight of a Component A, from about 20% to about 70% by weight of a 
Component B, and from about 2% to about 15% of a Component C, wherein 

(a) said Component A is a mixture of double-bond positional isomers of water-soluble 
salts of alkene-1 -sulfonic acids containing from about 10 to about 24 carbon atoms, said 
mixture of positional isomers including about 10% to about 25% of an alpha-beta unsatu- 
rated isomer, about 30% to about 70% of a beta-gamma unsaturated isomer, about 5% to 
about 25% of gamma-delta unsaturated isomer, and about 5% to about 10% of a delta- 
epsilon unsaturated isomer; 

(b) said Component B is a mixture of water-soluble salts of bifunctionally-substituted 
sulfur-containing saturated aliphatic compounds containing from about 10 to about 24 
carbon atoms, the functional units being hydroxy and sulfonate groups with the sulfonate 
groups always being on the terminal carbon and the hydroxyl group being attached to a 
carbon atom at least two carbon atoms removed from the terminal carbon atoms at least 
90% of the hydroxy group substitutions being in 3, 4, and 5 positions; and 

(c) said Component C is a mixture comprising from about 30%-95% water-soluble salts 
of alkene disulfonates containing from about 10 to about 24 carbon atoms, and from about 
5% to about 70% water-soluble salts of hydroxy disulfonates containing from about 10 to 
about 24 carbon atoms, said alkene disulfonates containing a sulfonate group attached to a 
terminal carbon atom and a second sulfonate group attached to an internal carbon atom not 
more than about six carbon atoms removed from said terminal carbon atom, the alkene 
double bond being distributed between the terminal carbon atom and about the seventh 
carbon atom, said hydroxy disulfonates being saturated aliphatic compounds having a sul- 
fonate group attached to a terminal carbon, a second sulfonate group attached to an 
internal carbon atom not more than about six carbon atoms removed from said terminal 
carbon atom, and a hydroxy group attached to a carbon atom which is not more than about 
four carbon atoms removed from the site of attachment of said second sulfonate group. 

Auxiliary Builders . 

As noted hereinabove, the detergent compositions of the present invention can contain, 
in addition to the aluminosilicate ion exchange builders, auxiliary, water-soluble builders 
such as those taught for use in detergent compositions. Such auxiliary builders can be 
employed to aid in the sequestration of hardness ions and are particularly useful in combi- 
nation with the aluminosilicate ion exchange builders in situations where magnesium ions 
contribute significantly to water hardness. Such auxiliary builders salts can be employed in 
concentrations of from about 5% to about 50% by weight, preferably from about 10% to 
about 35% by weight, of the detergent compositions herein to provide their auxiliary 
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^S&32a?ffi^ hCrein iDC,Ude «* 01 conventional inorganic and 

phS oESr sa,ts ^Phosphates, pyrophos- 
5 sulfonates, silicates polyacetate? carfiS e «P ^S° 1 l ateS ', donates, polyhydroxy- 
examples of inorgani SSate buM^tuX^- aib °^ lates and s « c «nates. Specific 
pyrophosphates, phosphates ; and hexa^ 

include, for example the ■ sodin™ f * a ™ t t ta P hos P h , ates - The polyphosphates specifically 
sodium and potSim S&Sf XKffiKSi fSSLSSF** phonic acid, thl 
10 potassium salts of ethane-1 lTtrinhnSn^oV;. " d *P hos P h onic acid ancf the sodium and 
phorus builder compoundVare disc& these and other phos- 

3,422,137, 3,400,176 and 3 400 148 3,159,581, 3,213,030, 3,422,021, 

bu2d 0 eVs Ph ° Sph0rUS grants can also be selected for use herein as auxiliary 

15 ^^^^^^^^J^ detergent builder salts include 
sodium and potassium cSbmi^'iS^£^' a ", d ^ l,cate sa,ts - The alka " metal, e.g., 
Water-soluble, o^SSft SSSS^.S?^ • P a * iculari y «*f ul herein.' 
metal, ammonium and subsSuted ammonh.™ ™ her l ,n - ^ or exam P le ' the alkali 
- and polyhydroxysulfonates ^JSrSSHSJbSS PO^oxylates 
Specific examples of the polvacetate Uri nnhSL.K^ f f m ftf P resent compositions, 
potassium, lithium, ammontom and KlSS^SSS^ b , U,,der ? ,ts in dude P sodium, 
acetic acid, nitriloiriaceti Tdd tiffiSKW^ diamine tetra " 
acids, and citric acid. oxyaisuccmic acid, mellitic acid, benzene polycarboxylic 

bcSSSffl^^ include sodium car- 

melHtate, sodium nitrilot^ 

in ^^j^.^Si^SS^ 'F^W* "uHders set forth 
especially the sodium saltsof h n ™ ^ , h mate " als inc lude the water-soluble salts 
maleic acid, itTconk acid mesa^SniS 1?H " P f° lymerS of a,i P hatic carboxylic acids sucn as 
methylmalonic acid 1 1 2 2 ^ a ^^?^ anC .- aCld ^ ac 2 nitic acid ' citraconic acid, 
keto-malonic acid. -^-ethane tetracarboxyhc acid, dihydroxy tartaric acid and 

it^S&S^XSS'S^T^ inC lH d f the water -ol«ble salts, especially 
succinate, cis-cycIoSexanehexacarboxvLf ^"Jf^oxymalonate, carboxymethyloxy- 
glucinol trisulfonate Xyl3te ' cls - c y cIo Pentanetetracarboxylate and phloro- 

^^S^^^^SS^^^^ auxiliary builder salts for 
ratio of ion exchange mater altoVvS^^^ 

auxiliary builder to aluminosilicatV tV<f iS that m the above preferred ranges of 
of said Builders. ° aIummosihcate the builder component can be represented by mixtures 

and^tnetuE ^SSScSl^T^^ aIu ™osilicate ion exchange builder 
cate preferential^ ^feorS ca Icium ton utZ™ by VUtU % °l the fact that ,he aluminosili- 
Wdingly, thecaldum L dne™ fons at? 552? ° f buM<tr material - 

aluminosilicate while the ™ux5^Si£S rem»K?/ rem ° Ved fr0m SO,ution b y the 
55 ness ions, such as magnesiS and iron ions Se<,UeSter ° th£r P°'y valent hard - 

monly ^IPlSS^^^Si^SS.f manner of additional materials com- 55 
contain thickeners and sofl wS 8 a 3^il S ' F °£ CXample ' SUch com Positions can 
Enzymes, especially the proteolvt tolnd \ nnS, * carbox y m ethylcelIulose and the like. 

60 detergent compositions, cKwbe DrelnHSn com f° n,y used in ,aundr y 

fillers, anti-caking agents, fabric softenertand rtl V&T u US P erfume s, optical bleaches, 60 
provide the usual blnefL occasioned SS ^ Ca ". be present in the compositions to 

tions. It is to be recogn zed ?tha Sff S uchVHiL n „? f ? C - materia,s in de tergent composi- 
they are compatible and stab e in fhe Dresenc Zfll^f e ™ h ^ USe - ful herei " inasmucb as 

65 ^e granuL detergent com^ste^^ ^ 
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bleaching component in an amount from about 3% to about 40% by weight, preferably 
from about 8% to about 33% by weight. Examples of suitable peroxy bleach components 
for use herein include perborates, persulfates, persilicates, perphosphates, percarbonates 
and more in general all inorganic and organic peroxy bleaching agents which are known to 
5 be adapted for use in the subject compositions. 5 
The detergent compositions of this invention can be prepared by any of the several well 
known procedures for preparing commercial detergent compositions. For example, the 
compositions can be prepared by simply admixing the aluminosilicate ion exchange material 
with the water-soluble organic detergent compound. The adjuvant builder material and 

10 optional ingredients can be simply admixed therewith, as desired. Alternatively, an aqueous 10 
slurry of the aluminosilicate ion exchange builder containing the dissolved, water-soluble 
organic detergent compound and the optional and auxiliary materials can be spray-dried in 
a tower to provide a granular composition. The granules of such spray-dried detergent 
compositions contain the aluminosilicate ion exchange builder, the organic detergent com- 

15 pound and the optional and auxiliary materials. ° 15 

Alternatively, the aluminosilicate ion exchange materials herein can be employed sepa- 
rately in aqueous laundry and/or rinse baths to reduce hardness cations. When so employed, 
the user can simply admix an effective amount, i.e., an amount sufficient to lower the 
hardness to about 1 to 2 grains per gallon, to the aqueous bath and thereafter add any 

20 commercial detergent composition of choice. Generally, when employed in this manner the 20 
aluminosilicate will be added at a rate of about 0.005% to about 0.25% by weight of the 
aqueous bath. 

The ion exchange aluminosilicates herein can also be employed in combination with 
standard cationic fabric softeners in fabric rinses. When so employed, the aluminosilicates 

25 remove the hardness cations and result in a softer feel on the softened fabrics. Typical 25 
cationic fabric softeners useful in combination with the aluminosilicate ion exchangers 
include tallowtrimethylammonium bromide, tallowtrimethylammonium chloride, ditallow- 
dimethylammonium bromide, and ditallowdimethylammonium chloride. Aqueous fabric 
softener compositions containing the aluminosilicate ion exchangers comprise from about 

30 5% to about 95% by weight of the aluminosilicate and from about 1% to about 35% by 30 
weight of the cationic fabric softener. 

The detergent compositions herein are employed in aqueous liquors to cleanse surfaces, 
especially fabric surfaces, using any of the standard laundering and cleansing techniques. 
For example, the compositions herein are particularly suited for use in standard automatic 

35 washing machines at concentrations of from about 0.01% to about 0.50% by weight. Opti- 35 
mai results are obtained when the compositions herein are employed in an aqueous laundry 
bath at a level of at least about 0.10% by weight. As in the case of most commercial laundry 
detergent compositions, the dry compositions herein are usually added to a conventional 
aqueous laundry solution at a rate of about 1.0 cup/17 gallons of wash water. 

40 While the aluminosilicate ion exchange builder materials herein function to remove 40 
calcium hardness ions over a wide pH range, it is preferred that detergent compositions 
containing such materials have a pH in the range of from about 8.0 to about 11, preferably 
about 9.5 to about 10.2. As in the case of other standard detergent compositions, the 
compositions herein function optimally within the basic pH range to remove soils and 

45 triglyceride soils and stains. While the aluminosilicates herein inherently provide a basic 45 
solution, the detergent compositions comprising the aluminosilicate and the organic 
detergent compound can additionally contain from about 5% to about 25% by weight of a 
pH adjusting agent. Such compositions can, of course, contain the auxiliary builder materi- 
als and optional ingredients as hereinbefore described. The pH adjusting agent used in such 

50 compositions are selected such that the pH of a 0.05% by weight aqueous mixture of said 50 
composition is in the range of from about 9.5 to about 10.2. 

The optional pH adjusting agents useful herein include any of the water-soluble, basic 
materials commonly employed in detergent compositions. Typical examples of such water- 
soluble materials include the sodium phosphates; sodium silicates, especially those having a 

55 silicon dioxide: sodium oxide weight ratio of from about 1 :1 to about 1 :3.2, preferably from 55 
about 1:1.7 to about 1:2.3; sodium hydroxide; potassium hydroxide; triethanolamine; 
diethanolamine; ammonium hydroxide and the like. Preferred pH adjusting agents herein 
include sodium hydroxide, triethanolamine and sodium silicate. 
The following examples are typical of the detergent compositions herein, but are not 

60 intended to be limiting thereof. 60 
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EXAMPLE I 



A spray-dried detergent composition is prepared having the following composition: 



Component 

Surfactant system comprising: 
Sodium tallow alkyl sulfate 
10 Condensation product of one 
mole of a secondary fatty 
alcohol containing about 
15 carbon atoms with about 
9 moles of ethylene oxide 
15 *Nai2(A102.Si0 2 )i2.27 H2O 
Water 



18% 



Wt.% 
22% 



wt. ratio 
anionic/ 
nonionic = 
4.5:1 



74% 



10 



15 



20 



* Prepared in the manner disclosed hereinabove; 5 micron average diameter. 



20 



25 



1 fo *. e g° in g composition provides excellent fabric laundering performance when emp- 
loyed under conventional home laundering conditions in a laundering liquor of 7 grains 
gallon hardness with a composition concentration in the laundering liquor of about 0 12% 
by weight. Under such conditions sudsing and cleansing performance of the Example I 
25 composition compares favorably with that of conventional, fully built, high-sudsing anionic 
detergent formulations. Such a composition is pourable and is prepared with conventional 
spray-drying apparatus. 

Compositions of substantially similar performance quality are secured when, in the 
above-described Example I composition, the sodium tallow alkyl sulfate is replaced with an 
30 equivalent amount of potassium tallow alkyl sulfate, sodium coconut alkyl sulfate, potas- 30 
sium coconut alkyl sulfate, sodium decyl benzene sulfonate, sodium undecyl benzene sulfo- 
nate, sodium tndecyl benzene sulfonate, sodium tetradecyi benzene sulfonate, sodium tet- 
rapropylene benzene sulfonate, potassium decyl benzene sulfonate, potassium undecyl ben- 
zene sulfonate, potassium tridecyl benzene sulfonate, potassium tetradecyi benzene sulfo- 
35 nate and potassium tetrapropylene benzene sulfonate, respectively. 35 
Compositions of substantially similar performance quality, physical characteristics and 
processabihty are secured when in the above-described Example I composition, the con- 
densation product of the 15 carbon atom secondary alcohol with 9 moles of ethylene oxide 
a a I s re P lace <f Wlth an equivalent amount of the condensation product of tridecyl ; alcohol with 
40 6 moles of ethylene oxide (HLB = 11.4); the condensation product of coconut fatty alcohol 40 
m o£s of ethylene oxide (HLB = 12.0); Neodol 23-6.5 (HLB = 12); Neodol 25-9 
It ? 7JP*} ; andTer g ito1 (Registered Trade Mark) 15-S-9 (HLB = 13.3), respectively. 
Neodol 23-6.5 represents the condensation product of 6.5 moles ethylene oxide per mole of 
C12-13 primary alcohols with about 20% of 2-methyl branching; Neodol 25-9 is a similar 
45 condensation product of 9 moles ethylene oxide per mole of C12.C15 primary alcohols. 45 
lergitol 15-S-9 is a similar condensate of Cu.Gs secondary linear alcohols with 9 moles 
ethylene oxide. 
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EXAMPLE II 
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and Mg hard- 



Wt.% 
24.7% 



A spray-dried detergent composition useful in water containing both Ca 
ness is prepared having the following composition: 

Component 

Surfactant system comprising: 
Sodium linear alkyl benzene 
sulfonate wherein the alkyl 
group averages about 11.8 

carbon atoms in length 20% 
Condensation product of one wt. ratio 

mole of coconut fatty anionic/ 
alcohol with about 6 moles nonionic = 

of ethylene oxide 4.7% 4.26:1 

*Nai2(A102.Si0 2 )i2.27 H2O 25.0% 
Sodium silicate (Na20/Si0 2 15.0% 
wt. ratio = 1:2.4) 

Sodium citrate 20.0% 
Sodium acetate 5.0% 
Sodium toluene sulfonate 2.0% 
Water 4.0% 
Minors Balance 



10 



15 



20 



25 



*Prepared in the manner disclosed hereinabove. Average particle diameter 7.5 microns. 

The composition of Example II provides excellent fabric cleansing performance when 
employed under conventional home laundering conditions in a laundering liquor of 7 
grains/gallon mixed Ca++and Mg++ hardness with a composition concentration in said 
laundering liquor of about 0.12% by weight. The composition pH in solution isca. 10.2 at 
this concentration. Under such conditions, sudsing performance of the Example II composi- 
tion compares favorably with that of conventional, fully-built, high-sudsing anionic 
detergent formulations. Such a composition is readily pourable and storage stable and is 
prepared with conventional spray-drying apparatus. 

Compositions of substantially similar performance quality, physical characteristics and 
processability are secured when, in the above composition, the sodium citrate is replaced by 
an equivalent amount of sodium tripolyphosphate, sodium carbonate, sodium bicarbonate, 
sodium silicate, sodium oxydisuccinate, sodium mellitate, sodium nitrilotriacetate, sodium 
ethylenediaminetetraacetate, sodium polymaleate, sodium polyitaconate, sodium poly- 
mesaconate, sodium polyfumarate, sodium polyaconitate, sodium polycitraconate, sodium 
polymethylenemalonate, and mixtures thereof, respectively. 

A composition of substantially similar performance quality, physical characteristics and 
processability is secured when, in the above described Example II composition, there is 
incorporated about 3% by weight of sodium perborate solids with all other components 
remaining in the same relative proportions. Such perborate compositions are particularly 
adapted for use under the washing conditions commonly encountered in Europe. 

In the above composition the total surfactant system is replaced by an equivalent amount 
of the alkyl ether sulfate mixtures I, II, III and IV appearing in Table I, respectively, and 
excellent detergency performance is secured. 

In the above composition the Nai2(A10 2 .Si0 2 )i 2 .27H20 is replaced with 
.2OH2O and Nai 2 (Al2.SiO2)i2.30H 2 O, respectively, and equivalent results are secured. 
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EXAMPLE III 

A phosphorus-free detergent composition is prepared having the following composition: 

5 Component Wt.% 5 

*Surfactant System 35% 
Triethanolamine (pH-adjusting agent) 7% 
NaOH (pH-adjusting agent) n s% 

10 * *Na l2 (A110a 2 .Si0 2 )T,27 HO 35 % % 

Sodium Citrate \\S 10 

Water and Minors Ba|ance 

1 < t32f JS 1 ** 8 ? SyS -»n m com P" ses an a-olefin sulfonate mixture consisting essen- 

352 JK.'SS? J° % J*"? 7 9f° by Weight of a ^ponent A, from about 15 
15% 3 a^^^E^" COmp ° nent B ' and from about 2% » ^out 
(a) said Component A is a mixture of double-bond positional isomers of 
20 52h£ W ? ^ £ aI ! cene - 1 -| ulfo ^ acids containing from about 10 to about 
20 24 carbon atoms, said mixture of positional isomers including about 1 0% to about ->n 
25% of an alpha-beta unsaturated isomer, about 30% to about 70% of a beta- 
^onma unsaturated isom^, about 5% to about 25% of a gamma-delta unsatu- 
rated isomer, and about 5% to about 10% of a delta-epsilon unsaturated isomer; 
-k } a Com P° nent ? « a mixture of water-soluble salts of bifunctionally- 

abSut T^S^i 3 " 11 ?. 8 saturated aliphatic compounds containing from 
about 10 to about 24 carbon atoms, the functional units being hydroxy and 
™S 8, rou Ps with the sulfonate groups always being on the terminal carbon 
™?,!J 1 Y # drox y}&°"P b . e 'ng attached to a carbon atom at least two carbon atoms 
in SIk - he te™ 1 ^ carbon atoms, at least 90% of the hydroxy group 
30 substitutions being in 3, 4, and 5 positions; and p 

c n iSif ld w Comp ,? nent 5 mixture comprising from about 30%-95% water- 
soluble salts of alkene disulfonates containing from about 10 to about 24 carbon 
atoms, and from about 5% to about 70% water-soluble salts of hydroxy disulfo- 
n a £f c ° nt ? mm S from about 10 to about 24 carbon atoms, said alkene disulfo- 

, S" 1 "! 8 a su,fonate , 8 rou P attached to a terminal carbon atom and a , s 
dv ^1« U ? atC gr ° Up atta, l hed to an Eternal carbon atom not more than about 5 
?™ n atoms removed from said terminal carbon atom, the alkene double 
bond being distributed between the terminal carbon atom and about the seventh 
carbon atom, said hydroxy disulfonates being saturated aliphatic compounds hav- 
ftfAT^T g T P attach u ed to a terminal carbon, a second sulfonate group 
™ Ja ? " m ? rnal ? ar , bon atom not more than about six carbon atoms 
removed from said terminal carbon atom, and a hydroxy group attached to a 

sfte S« a t2h2S h f " m0re ^ a n about four carbon atoms removed from the 
site ot attachment of said second sulfonate group. 

* *Prepared as disclosed hereinabove. Average particle diameter 12 microns. 45 

nt n h i e ^ mpOSiti< l n of ? xam P le 111 is added to an aqueous bath at 1 10°F at a rate 
2n„;/7* 2 W • , and use u d to , launder oil y fabrics - Excellent cleaning results are 
secured under initial water hardness conditions of 7-12 grVgallon mixed hardness, 
oi^ ♦ abovf.coniposition the Surfactant System is replaced by an equivalent 
of J odluni 1'near C.o-Cs alkyl benzene sulfonate; sodium tallow alkyl 
sulfate; sodium coconut alkyl glyceryl. ether sulfonate; the sodium salt of a sul- 
fated condensation product of a tallow alcohol with from about 3 to about 10 
TJ * 2 et ny ,ene oxide; the condensation product of a coconut fatty alcohol with 
S i°f eth y len e oxide; the condensation product of tallow fatty alcohol 

with about 11 moles of ethylene oxide; 3-(N,N-dimethyl-N-coconut- 
alkylammonio)-2-hydroxypropane-l-sulfonate; 3-(N,N-dimethyl-N- 
coconutalkylammonio-propane-1 -sulfonate; y 6 . 

(N-dodecylbenzyl-N.N-dimethylammonio) hexanoate; dodecyl dimethyl amine *n 
oxide; coconut alkyl dimethyl amine oxide; and the water-solubtesSm anS 60 
potassium salts of higher fatty acids containing 8 to 24 carbon atoms, and mixtures 
tnereot, respectively, and equivalent results are secured 

oJ" f above composition the Surfactant System is replaced by an equivalent 
amount of a mixture of alkyl ether sulfate compounds comprising: from about 65 
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0.05% to 5% by weight of mixutre of Cia/na compounds, from about 55% to 70% 
by weight of mixture of G^is compounds, from about 25% to 40% by weight of 
mixture of C^n compounds, from about 0.1% to 5% by weight of mixture of 
Ci8/?]9 compounds, from about 15% to 25% by weight of mixture of compounds 
5 having a degree of ethoxylation of 0, from about 50% to 65% by weight of 5 
mixture of compounds having a degree of ethoxylation from 1 to 4, from about 
12% to 22% by weight of mixture of compounds having a degree of ethoxylation 
from 5 to 8 and from about 0.5% to 10% by weight of mixture of compounds 
having a degree of ethoxylation greater than 8, and equivalent results are secured. 

10 In the above composition the sodium citrate is replaced by an equivalent 10 
amount of sodium carbonate, sodium bicarbonate, sodium silicate, sodium oxydi- 
succinate, sodium mellitate, sodium nitrilotriacetate, and the polymeric carboxy- 
lates set forth in U.S. Patent 3,308,067, and mixtures thereof, respectively, and 
effective hard water detergency is secured. 

15 In the above composition the sodium citrate is successively replaced by an equivalent 15 
amount of the sodium and potassium salts of carboxymethyloxymalonate, carboxy- 
methyloxysuccinate, cis-cyclohexanehexacarboxylate, cis-cyclopentanetetracarboxylate 
and phloroglucinol trisulfonate, respectively and effective hard water detergency is secured. 

20 EXAMPLE IV 20 

A soap-based laundry granule is prepared having the following composition: 



25 



30 



35 



Component 


Wt.% 


Sodium soap 1 


42.6 


Potassium soap 1 


11.2 


TAE3S 2 


10.7 


Cu.bLAS 3 


8.8 


Sodium silicate 


8.9 


Sodium citrate 


11.9 


Brightener 


0.57 


Perfume 


0.17 


Water 


3.4 


Miscellaneous 


Balance 



25 



30 



35 



1 Soap mixtures comprising 90% tallow and 10% coconut soaps. 

* Sodium salt of ethoxylated tallow alkyl sulfate having an average of about 3 ethylene 
oxide units per molecule. 
40 3 Sodium salt of linear alkyl benzene sulfonate having an average alkyl chain length of 40 
about 12 carbon atoms. 



Seventy-five parts by weight of the soap-based granules prepared above are admixed 
with 25 parts by weight of Nai 2 (A102.Si0 2 )i2.27H20 (prepared in the manner disclosed 

45 hereinabove; 25 micron size). The composition is employed at 0.12% of weight of launder- 45 
ing liquor and provides excellent fabric cleansing and sudsing properties in 10 gr. /gallon 
hard water. " ,J 

The composition of Example IV is modified by the addition of 3 parts by weight of 
sodium perborate and excellent hot water (120°F — 180°F.) cleaning performance is sec- 

50 ured. 50 
As can be seen by the foregoing, the aluminosilicate ion exchange builder materials 
herein can be employed in all manner of detergency compositions. Moreover, the 
aluminosilicate builders in combination with water-soluble auxiliary builders which seques- 
ter magnesium, iron and other polyvalent water hardness cations can" also be employed in 

55 combination with all manner of detergent compositions. Depending upon the desires of the 55 
user, it is, of course, useful to add the aluminosilicate builder or aluminosilicate-plus- 
auxiliary builder materials to a laundry or rinse liquor separately from the detergent com- 
positions. Such separate use provides flexibility in the selection of the detergent composi- 
tion employed by the user while providing the desirable benefits of the builder materials 

60 herein. Separate use of the aluminosilicate builders and aluminosilicate-plus-auxiliary buil- 60 
der compositions herein to soften water are fully contemplated by this invention. 

Inasmuch as most hard water contains polyvalent metal ions in addition to calcium ions, 
the use of the aluminosilicate builders as water softeners is preferably carried out in the 
presence of an auxiliary builder of the type hereinbefore disclosed. Such auxiliary builders 

65 can be any of the phosphorus-containing builders, or, in regions where such builders are 65 
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unacceptable, any of the hereinabove disclosed non-phosphorus builder materials. The 
aluminosilicate builders and the auxiliary builders can, of course, be separately added to 
water to exert their softening function. However, it is more convenient to add such materi- 
als simultaneously to the water to be treated. Accordingly, there are provided to the user 
5 compositions comprising from about 5% to about 95% by weight of the aluminosilicate 5 
builder materials herein, and from about 5% to about 95% by weight of an auxiliary builder 
of the type hereinabove disclosed. Preferably, such compositions will contain a weight ratio 
of aluminosilicate buildenauxiliary builder of from about 5:1 to about 1 :5. Such composi- 
i a u°m I Can be P rovided to the user in an Y of the physical forms convenient for use as laundry 
10 builders, such as dry powders, tablets, pre-measured packets, or in water-soluble packages 10 
which can simply be added to the aqueous solution to be softened. Various adjunct materi- 
als such as bleaches, bluing, fabric softeners, suds control agents, perfumes, sanitizers and 
the like can be optionally incorporated into such compositions to provide desirable addi- 
tional benefits. 

15 The highly desirable speed and ion exchange capacity of the aluminosilicate materials 15 
herein is readily recognized when such materials are used to presoften laundry liquors. To 
be suitable for such use, the materials must not be so slow as to require an extensive waiting 
period prior to addition of a laundry detergent composition to the laundering liquor 
Moreover, it is likewise undesirable to require the user to utilize materials of such low ion 
20 exchange capacity that an unduly large quantity is required to effectively sequester hardness 20 
ions. For these reasons, the aluminosilicates herein are particularly adapted for such builder 
and water-softening purposes. 



25 



The following is an example of a builder composition of this invention which is suitable 
for use in water containing all manner of polyvalent hardness cations. 



EXAMPLE V 
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Component Wt % 

*Nai2(A102'SiO 2 )i2'27 H2O 50 
30 Sodium Citrate 50 

^Prepared as described herein. Particle diameter 100 microns. 

The above composition is provided as a granular powder. The powder is added at a rate 

35 of 2 oz. per 20 gallons of wash water and agitated for Va-minute. During this time, hardness 35 
cations are substantially reduced to a level of about 1 — 2 gr./gal. (starting with 7 grain/gal- 
lon hard water). A commercial laundry detergent composition is thereafter added to the 
aqueous bath. Fabrics laundered in such pre-softened water are more effectively cleansed 
than in water which has not been pre-softened. 

40 In the above composition, the Nau(A10 2 -Si02)i2*27H 2 0 is replaced by an equivalent 40 
amount of Nai2(AlO2-SiO 2 )i2-20H2O and Nai2(Al 2 -SiO2)i2-30H 2 O, prepared as disclosed 
herein, respectively, and equivalent results are secured. 

In the above composition the sodium citrate is replaced by an equivalent amount of 
sodium tnpolyphosphate, sodium carbonate, sodium bicarbonate, sodium silicate, sodium 

45 oxydisuccmate, sodium mellitate, sodium nitrilotriacetate, sodium ethylenediaminetetra- 45 
acetate, sodium polymaleate, sodium polyitaconate, sodium polymesaconate, sodium poly- 
fumarate, sodium polyaconitate, sodium polycitraconate, sodium polymethylenemalonate, 
sodium carboxymethyloxymalonate, sodium carboxymethyloxysuccinate, cis-cyclo- 
hexanehexacarboxylate, cis-cyclopentanetetracarboxylate, phloroglucinol trisulfonate, and 

50 mixtures thereof, respectively, and effective hard water detergency is secured. 50 
The foregoing compositions are employed at concentrations of 0.005% to 0.25% by 
weight and effectively soften water containing polyvalent cations. 

The aluminosilicate builders and aiuminosilicate-plus-auxiliary builder mixtures herein 
a £? U • m manner °f cleaning compositions. In addition to the foregoing, they can be 

55 effectively used in detergent-containing floor cleansers, scouring cleansers and the like, 55 
wherein water hardness also presents detergency problems. Typical scouring cleansers can 
comprise, for example, from about 25% to about 95% by weight of an abrasive (e.g., silica) 
from about 10% to about 35% by weight of an aluminosilicate builder as disclosed herein, 
from about 0% to about 20% by weight of an auxiliary builder as disclosed herein, and from 

ou about 0.2% to about 10% by weight of an organic detergent compound. 60 
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EXAMPLE VI 

A detergent base granule having the following composition was prepared by conventional 
5 spray-drying. 

IngYedient Parts by Weight 





TAE3S 1 


14.5 


10 


Sodium tallow alkyl sulfate 


2.5 




Silicate solids 


13.0 




(ratio: Na 2 0/Si0 2 = 2.0) 






Sodium sulfate 


15.0 




Minor ingredients including 


5.0 


15 


sodium toluene sulfonate, 
trisodium sulfosuccinate, 
moisture, etc. 





10 



15 



1 Sodium salt of ethoxylated tallow alkyl sulfate having an average of about 3 ethylene 
20 oxide units per molecule. " 20 

A mixture was then prepared containing the above detergent base granule and a builder 
component listed hereinafter in the proportions specified. The composition so obtained was 
used for cleaning polyester swatches which had been stained with a clay soiling composition. 

25 To that end, the swatches were laundered for ten minutes at 105°F in a laundering liquor 25 
containing 0.12% by weight of the above detergent composition. The hardness and 
calcium-magnesium ratio were varied as indicated. After being laundered, the swatches 
were rinsed, removed from the washer and dried. The cleaning performance was expressed 
as a summation of Hunter Whiteness readings for 0, 2, 4, 6, 8, 10 and 12 grains hard- 

30 ness/gallon (Ca/Mg = 2/1) whereby the Hunter Whiteness equals 0 when 0.06% by weight 30 
sodium sulfate is used instead of the builder mixture and equals 100 when 0.06% by weight 
sodium tripolyphosphate is used as builder component. The 0.06% replacement level 
relates to the amount of said ingredients in the laundering liquor. 
The builder component was represented by a mixture of an aluminosilicate having the 

35 formula 35 

Nai2(A102-Si0 2 )i 2 -27 H2O 

prepared as described hereinbefore and having an average particle diameter of 3 microns 
40 and an auxiliary builder selected from sodium pyrophosphate, sodium tripolyphosphate, 40 
sodium nitrilo- triacetate and sodium citrate. 

The base detergent granule represented 0.06% by weight of the laundering liquor; the 
remaining 0.06% by weight was represented by a builder component as indicated. The 
whiteness results were: 

45 45 

Sodium Hunter 
Aluminosilicate 1 Pyrophosphate 1 Whiteness 

0.02 0.04 117 

50 0.03 0.03 102 50 

0.04 0.02 94 

1 in % by weight of laundering liquor. 
55 t ^ 55 

Sodium citrate was evaluated as auxiliary builder in lieu of sodium pyrophosphate 
thereby using the testing conditions set forth. In addition, the Ca/Mg hardness ratio was 
varied as indicated. The Hunter Whiteness readings were as follows: 



16 



1,429,143 



16 





Ca:Mg 


Aluminosilicate 1 




Sodium 
Citrate' 


Hunter 
Whiteness 




5 


Hi 


0.04 
0.03 
0.02 




0.02 
0.03 
0.04 


35 
61 
51 


5 


10 


2:1 


0.04 
0.03 
0.02 




0.02 
0.03 
0.04 


38 
52 
53 


10 


15 


3:1 


0.04 
0.03 
0.02 


J 


0.02 
0.03 
0.04 


37 
54 
50 


15 



1 In % by weight of laundering liquor. 

20 The sodium salt of nitrilotriacetic acid and sodium tripolyphosphate were also evaluated 20 
as auxiliary builders in substitution for the sodium pyrophosphate builder thereby using the 
testing conditions set forth above. The Ca:Mg ratio was 2:1. The Hunter Whiteness read- 
ings were as follows: 

25 Alumino- Sodium-nitrilo Sodium tri- Hunter 25 

silicate 1 triacetate 1 polyphosphate 1 Whiteness 

0.02 0.04 
0.03 0.03 
30 0.04 0.02 



35 



40 



45 



108 
82 

64 30 



35 



002 0.04 95 

003 0.03 91 
0-04 0.02 79 

1 In % by weight of laundering liquor. 

,.cJ h * foreg -? ing tes L ing ^ ata hi g hh 'g ht the superior cleaning performance derived from the 
context SP combinations of aluminosilicates and auxiliary builder salts in detergent 40 

thf cJ!!? 0siti0I l! ca P^ b le of providing substantially similar performance are obtained when 
the sodium salt of the ethoxylated tallow alkyl sulfate is substituted by a substantially 
equivalent amount of sodium tallow alkyl sulfate, sodium coconut alkyl sulfate and sodium 
decyl benzene sulfonate. 45 

Substantially similar results are also obtained when the Nai 2 (A10 2 -Si0 2 ) 12 -27 H2O is 
H P A aC N a W Sfo amount of Na 12 (A10a-Si0 2 ), 2 - 20 H.O; Na, 2 (AlO 2 -SiO 2 ) 12 -30 

H 2 Q; Na 8 6[(AlO 2 ) 86 (SiO 2 ),0«]-264 H2O; and Na 6 t(A10 2 ) 6 (Si0 2 ),o|- 15 H 2 Q, respectively 
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EXAMPLE VII 

A granular detergent composition is provided having the following composition: 

5 Ingredient Parts by Weight 5 

J A JP 3S ' 14 4 

Sodium tallow alkyl sulfate 21 

Sodium tripolyphosphate o/n 

10 Na, 2 (AIOz-SiOz) 12 -27Ha0 2 fgn , n 

Sodium sulfate ' 10 

Brightener qq 

Moisture 5 'q 

15 Jli^^iSSS^ ta " OW 3lky ' SUlfatC having an avera * e of about ethylene 15 
2 Prepared as described herein. Average particle size diameter 3-5 microns 

of S r s 5SBS <S5 ion excl,ange ,a,es are eiven fa ,his 5*— -*>!-* 

WHAT WE CLAIM IS:— 
25 1. A detergent composition comprising 

from 5% to 95% by weight of a water-insoluble aluminosilicate ion exchange material of the 
formula 



30 



Na 2 [(A102)z.(Si02) y ].xH 2 0 



8. A composition according 
nent is a mixture of alkyl ether 



65 



to any of Claims 1-5 wherein the organic detergent compo- 

- , sulphate compounds, comprising; from about 0.05% to 5% 

by weight of mixture Ci2/,u compounds, from about 55% to 70% by weight of mixtures of 
Cu/?i5 compounds, from about 25% to 40% by weight of mixture of n compounds, from 



30 



35 



wherein z and y are integers of at least 6, the molar ratio of z to y is in the range from 1 .0 to 
0.5, x is an integer from 15 to 264 such that the moisture content is from 10% to 28% by 
weight; said aluminosilicate ion exchange material having a particle size diameter from 0.1 
micron to 100 microns, a calcium ion exchange capacity of at least 200 mg eq./g., and a 
35 calcium ion exchange rate of at least 2 grains/gallon/minute/gram; and 

from 5% to 95% by weight of a water-soluble anionic, nonionic, ampholytic or zwitterionic 
organic surface-active agent or a mixture thereof. 

2. A composition according to Claim 1 wherein the ratio of z to y is in the ranee from 
1.0 to 0.8. 

40 3. A composition according to Claim 1 or Claim 2 wherein the aluminosilicate material 40 
has a calcium ion exchange capacity of from 300 to 352 mg. eqVg. 

4. A composition according to any one of Claims 1-3 wherein the aluminosilicate 
material has a calcium ion exchange rate of at least 4 grains/gallon/minute/gram. 

5. A composition according to any one of Claims 1-4 wherein the organic detergent 

45 compound is a water-soluble salt of an organic sulphuric reaction product having in its 45 
molecular structure an alkyl group containing from about 8 to about 22 carbon atoms and a 
sulphonic acid or sulphuric acid ester group. 

6. A composition according to any of Claims 1-4 wherein the organic detergent com- 
pound is a water-soluble soap. 

50 7. A composition according to any of Claims 1-4 wherein the organic detergent com- 50 
pound is selected from sodium linear Cio-Cia alkyl benzene sulphonate; triethanolamine 
Cio-Cis alkyl benzene sulphonate; sodium tallow alkyl sulphate; sodium coconut alkyl 
g yceryl ether sulphonate; the sodium salt of a sulphated condensation product of a tallow 
alcohol with from about 3 to about 10 moles of ethylene oxide; the condensation product of 
55 a coconut fatty alcohol with about 6 moles of ethylene oxide; the condensation product of 55 
tallow fatty alcohol with about 11 moles of ethylene oxide; 3-(N,N-dimethyl-N- 
coconutalkylammonio)-2-hydroxypropane-l -sulphonate; 3-(N,N-dimethyl-N- 
coconutalkylammonio)-propane-l -sulphonate; 6-(N-dodecylbenzyl-N,N- 
dimethylammonio)-hexanoate; dodecyl dimethyl amine oxide; coconut alkyl dimethyl 
60 amine oxide; the water-soluble sodium and potassium salts of higher fatty acids containing 60 
8 to 24 carbon atoms; and mixtures thereof 
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about 0.1% to 5% by weight of mixture of Cis^io compounds, from about 15% to 25% by 
weight of mixture of compounds having a degree of ethoxylation of 0, from about 50% to 
65% by weight of mixture of compounds having a degree of ethoxylation from 1 to 4, from 
about 12% to 22% by weight of mixture of compounds having a degree of ethoxylation 

5 from 5 to 8 and from about 0.5% to 10% by weight of mixture of compounds having a 5 
degree of ethoxylation greater than 8. 

9. A composition according to any of Claims 1-5 wherein the organic detergent compo- 
nent is a mixture of <e-olefine sulphonates, consisting essentially of: from about 30% to 
about 70% by weight of a Component A, from about 20% to about 70% by weight of a 

10 Component B, and from about 2% to about 15% of a Component C, wherein 10 

(a) said Component A is a mixture of double-bond positional isomers of water-soluble 
salts of alkene-1 -sulfonic acids containing from about 10 to about 24 carbon atoms, said 
mixture of positional isomers including about 10% to about 25% of an alpha-beta unsatu- 
rated isomer, about 30% to about 70% of a beta-gamma unsaturated isomer, about 5% to 

15 about 25% of gamma-delta unsaturated isomer, and about 5% to about 10% of a delta- 15 
epsilon unsaturated isomer; 

(b) said Component B is a mixture of water-soluble salts of bifunctionally-substituted 
sulfur-containing saturated aliphatic compounds containing from about 10 to about 24 
carbon atoms, the functional units being hydroxy and sulfonate groups with the sulfonate 

20 groups always being on the terminal carbon and the hydroxy 1 group being attached to a 20 
carbon atom at least two carbon atoms removed from the terminal carbon atoms at least 
90% of the hydroxy groups substitutions being in 3, 4, and 5 positions; and 

(c) said Component C is a mixture comprising from about 30%-95% water-soluble salts 
of alkene disulfonates containing from about 10 to about 24 carbon atoms, and from about 

25 5% to about 70% water-soluble salts of hydroxy disulfonates containing from about 10 to 25 
about 24 carbon atoms, said alkene disulfonates containing a sulfonate group attached to a 
terminal carbon atom and a second sulfonate group attached to an internal carbon atom not 
more than about six carbon atoms removed from said terminal carbon atom, the alkene 
double bond being distributed between the terminal carbon atom and about the seventh 

30 carbon atom, said hydroxy disulfonates being saturated aliphatic compounds having a sul- 30 
fonate group attached to a terminal carbon, a second sulfonate group attached to an 
internal carbon atom not more than about six carbon atoms removed from said terminal 
carbon atom, and a hydroxy group attached to a carbon atom which is not more than about 
four carbon atoms removed from the site of attachment of said second sulfonate group. 

35 10. A composition according to any one of Claims 1-9 which also contains from 5 to 50% 35 
of an auxiliary detergent builder salt. 

11. A composition according to Claim 10 which contains from 10% to 35% of the said 
builder salt. 

12. A composition according to Claim 10 or Claim 11 wherein the said builder salt is 

40 selected from sodium pyrophosphate, sodium tripolyphosphate, sodium carbonate, sodium 40 
bicarbonate, sodium silicate, sodium citrate, sodium oxydisuccinate, sodium mellitate, 
sodium nitrilotriacetate, sodium ethylene diamine tetraacetate, sodium polymaleate, sodium 
polyitaconate, sodium polymesaconate, sodium polyfumarate, sodium polyaconitate, 
sodium polycitraconate, sodium polymethylenemalonate, sodium carboxymethyl- 

45 oxymalonate, sodium carboxymethyloxysuccinate, sodium cis-cyclohexanehexa- 45 
carboxylate, cis-cyclopentanetetracarboxylate and sodium phloroglucinol trisulphonate. 

13. A composition according to any one of Claims 10-12 which comprises 

(a) from 20 to 50% by weight of said aluminosilicate material, 

(b) from 15 to 50% by weight of said organic detergent compound or component, 

50 (c) from 5 to 50% of said detergent builder material, and also 50 
(d) from 5 to 25% by weight of a pH adjusting agent; 
the pH of a 0.05% by weight aqueous solution of said composition being in the range from 
9.5 to 10.2. 

14. A composition according to any one of Claims 1-13 wherein the aluminosilicate 

55 material has the formula 55 

Nai2(A102.Si02)iz.x H2O 

wherein x is an integer of from 20 to 30, and has a particle diameter of from 1 to 100 
60 microns. 60 

15. A composition according to Claim 14 wherein the said aluminosilicate material has 
the formula 



Nai2(A10 2 .Si02)i2.27 H2O 
65 16. A composition according to any one of Claims 1-15 wherein the said aluminosilicate 65 
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material has a particle diameter of from 1 to 10 microns 

17. A composition according to any one of Claims 1-13 wherein the said aluminosilicate 
material has a particle diameter of from 0.2 to 10 microns aluminosilicate 

5 one of ClKfo^wwft t0 %l °Ef ° f C,a ! mS 10 " 13 or 17 when appendant to any 
2? I • 0-13 whe . rem the said builder is sodium pyrophosphate and the weieht ratio 
of aluminosilicate material to pyrophosphate is from 1 :2 to 2-1 

one of cSToTlZ?!?i t0 * W., of ^ ,aim ? 1(M3 or i? when appendant to any 
Sacetafe r m Ltni SSSrfJKS?" 1 ^'uf ls . sodiuni tripolyphosphatefsodium nitrilo- 
from lfl to 1?3 WC,g ratl ° aluminosili cate material to builder is 

ri^c^n 0 ^ 08 .! 140 " as claimed in any one of Claims 14-16 when appendant to any one of 
Claims 10-13 wherein the said builder is sodium pyrophosphate ancl the weieht ratio of 
aluminosi icate material to pyrophosphate is from 1:2 to 2:1 or wherein 1 tL7afi b3£r fc 
sodium ^polyphosphate, sodium nitrilotriacetate or a mixture tnereof Ld?h?weS ratio 
of aluminosilicate material to builder is from 1 : 1 to 1 -3 g 

21. A composition as claimed in any one of Claims 1-13 and 17-19 in which the said 
aluminosilicate material has the formula 

, n ~ A . . Na 8 6[(A10 2 )8«(Si02) 1 o t ].264 H2O. 

20 22. A water softener composition comprising: 

materia? of 5 thefo2a by WCight ° f * water - solub,e inor ganic aluminosilicate ion exchange 
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15 



25 



10 



15 



20 



25 



Nai 2 (A102.Si02)i2.xH 2 0 

mSdedi^^T^? 111 ^ t0 ?Vn a n id *?" excha "8 e material being characterized by a 
EESiwS / 7T 1 1 .^ 1Cr ° n t0 10 u° microns ' a calcium ion exchange capacity of at 
teast 200 mg. eq7g. and a calcium ion exchange rate of at least 2 grains/galloVmmute/gram; 

30 (b) from 5% to 95% by weight of an auxiliary detergent builder. 30 
23. A composition according to Claim 22 wherein the aluminosilicate material is 

- . . . . Na 1 2(A10 2 .Si0 2 ) 1 2.27 H2O. 

„ , 24 : A composition according to Claim 22 or Claim 23 wherein the weieht ratio of 
35 aluminosilicate auxiliary builder is from 5:1 to 1:5. 8 35 

25. A composition substantially as described in any of the Examples 
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